Summary. Plasma concentrations of testosterone, measured weekly in 16 Oul ed\x=req-\ Djellal rams in Algeria, were lowest in autumn and early winter months, increased in February\p=n-\March and reached highest levels (about 5 ng/ml) in early summer, before decreasing in autumn. Plasma dihydrotestosterone levels were very low and paralleled those of testosterone until July (50 pg/ml); there was then an unexplained rise in October\p=n-\November(50 pg/ml). The metabolic clearance rate of testosterone was
Introduction
Although retaining fertility throughout the whole year, rams are generally regarded as exhibiting seasonal variations in testicular endocrine activity. Photoperiod is the principal environmental cue of these changes: decreasing daylengths in autumn stimulate gonadal activity and increasing daylengths in spring have the reverse effect. However, most observations have been carried out in the Northern hemisphere, mainly in France and in Great Britain, and are only related to measurement of plasma testosterone concentrations (Ortavant, Mauléon & Thibault, 1964;  Katongole, Naftolin & Short, 1974; Sanford, Palmer & Howland, 1974; Pelletier & Ortavant, 1975a,b; Lincoln, 1976; Schanbacher & Lunstra, 1976; Davies, Main & Setchell, 1977;  Lincoln, Peet & Cunningham, 1977) .
The purpose of the present study was to investigate seasonal changes in testicular endocrine activity in rams native to Algeria.
Materials and Methods

Animals
The rams were 14 months old (body weight about 40 kg) and were of the Arabian breed (Ouled-Djellal) . A group of 30 was brought in from pasture in September 1976 to the Algiers area (36°39'N, 2°59'W) and penned together throughout the experimental period, in the absence of females, in a shed (10 15 m) where they were exposed to external seasonal climatic conditions. Information on daily ambient temperature and daylength was obtained from the Barberia & Thorneycroft (1974) . The dried residue of each hormone fraction was dissolved in 4 ml (testosterone) or 0-4 ml (DHT) phosphate buffer. Duplicate aliquots of 0-1 ml were used for radioimmunoassays and an appropriate aliquot was added to a counting vial to estimate recovery. The mean recoveries were 82-9 ± 0-9% for testosterone and 65-8 ± 1-8% for DHT. To each tube of plasma extract and standard steroids (0-500 pg/0-1 ml phosphate buffer) about 4000 c.p.m.
[3H]testosterone in 0-1 ml phosphate buffer and 0-1 ml antiserum were successively added. After vortex mixing, tubes were incubated at +4°C for 3 h. Then 1 ml of the cold charcoal-coated dextran solution was added; the tubes were vortexed and allowed to stand for 15 min at +4°C. After centrifugation the supernatant was decanted into counting vials and mixed with 5 ml scintillation fluid (4-0 g 2,5-diphenyl-oxazole, 0-1 gp-bis-2-(5-phenyloxazolyl)-benzene and 20 g naphthalene in 700 ml dioxanne and 300 ml toluene). Radioactivity was counted, after at least 2 h, using a Packard Prias counter. The results, corrected for recovery, dilutions and water blank, were expressed as ng/ml (testosterone) or pg/ml (DHT) plasma.
Because of the purification step by celite columns and the specificity of the antiserum the method used was specific. It was also sensitive (after logit-log transformation, standard curves were linear between 5 and 500 pg for testosterone and between 10 and 200 pg for DHT; blank values were 2-3 and 8-7 pg/tube for testosterone and DHT respectively), precise (within-assay variances 8-2% for testosterone and 8-7% for DHT; between-assay variances 5-2% for testos¬ terone and 12-4% for DHT), and accurate (the correlation coefficient between estimated and expected values was 0-999 for both hormones). 
Discussion
Plasma testosterone levels in Ouled-Djellal rams are similar to those measured in other ovine breeds. Concentrations of plasma DHT previously measured in rams are low: 0-14 ng/ml in Finn-crossbreds (Schanbacher, 1976) and 0-07-0-20 ng/ml in the Ile de France and Préalpes du Sud (Gamier, Cotta & Terqui, 1978) , i.e. about 35 times and 40-60 times lower than testo¬ sterone, respectively, but the values for Ouled-Djellal rams are about 100 times lower. As far as we are aware, there are no reports about testosterone metabolic clearance rate in rams. In our experimental conditions, it was about 2000 1/24 h, i.e. 50 1/kg body weight/24 h. This value is about 3 times higher than that reported for man (Horton et al, 1965; Hellman & Rosenfield, 1974) .
Detailed studies of short-term changes in plasma concentrations of testosterone in the ram (Purvis, Illius & Haynes, 1974; Lincoln, 1976) have indicated that the release of testosterone is episodic and illustrated the importance of collecting frequent blood samples. However, in our experimental conditions a sufficient number of rams was used to describe the mean changes occurring during the year. Plasma testosterone levels were never lower than 1 ng/ml during the year but significant seasonal variations occurred. These seasonal changes resulted from variations in hormone production, because the metabolic clearance rate values parallel those of plasma testosterone and testosterone production rate is therefore 5 times higher in June than in January. Plasma concentrations of DHT, like those of testosterone, increased during spring. However, further investigations will be necessary to confirm and explain the increase in DHT levels during October and November and the dissociation, at this period of the year, between DHT and testosterone annual profiles.
It is generally agreed that sexual activity of the ram increases during summer, reaches a maximum in autumn and is minimal in spring (Ortavant et al, 1964; Johnson, Desjardins & Ewing, 1973; Katongole et al, 1974; Sanford et al, 1974; Lincoln, 1976; Schanbacher & Lunstra, 1976) . Photoperiod is considered as playing a major role in regulating the seasonal activity of the testis in rams (Marshall, 1937; Ortavant et al, 1964) which are regarded as 'short day' breeders: a change from long to short days stimulates synthesis and release of gonado¬ trophins from the anterior pituitary, which, in turn, stimulates testicular activity and behaviour (Pelletier & Ortavant, 1975a, b; (Hafez, 1952; Schäfer, 1964; Goot, 1969) (Thimonier & Mauléon, 1969; Wheeler & Land, 1977) . Moreover, it is noticeable that, even in the northern temperature climates, where photoperiod is considered as the principal environmental cue which times the reproductive cycle in the domestic ram, there are some intriguing features of ram reproduction: testicular development and hypothalamo-hypophysial activity tend to begin slightly before the summer solstice, when daylength increases, and an inhibition of these characteristics occurs before the shortest day (Pelletier, 1971; Pelletier & Ortavant, 1975a; Lincoln & Davidson, 1977) .
